Introduction
Many heterocyclic compounds which bear the trifluoromethyl group exhibit a wide range of biological activities, such as antiprotozoal [1, 2] , antimalarial [3] , or antibacterial [4, 5] . Carboxhydrazides and their derivatives represent an interesting class of compounds with antimicrobial [6, 7] , antifungal [8] , antimycobacterial [9] , analgesic, and anti-inflammatory [10] activities.
The present study is a follow-up paper to our previous research, dealing with the synthesis and reactions of furo [3,2-b] pyrrole system [11, 12] and the study on the effect of microwave irradiation on its reactions with heterocyclic aldehydes [13] [14] [15] .
The aim of this study was to synthesize new hydrazones 6-8 derived 
Experimental Procedures
Elemental analyses, 1 H NMR spectra and IR spectra were used to characterize all products. Melting points of products were determined on a Kofler hot plate apparatus and are uncorrected. All solvents were predistilled and dried appropriately prior to use. Elemental analyses were determined using a Carlo Erba CHNS-OEA 1108-Elemental analyzer.
1 H NMR spectra were obtained on a 300 MHz spectrometer VARIAN GEMINI 2000 in DMSO-d6 with tetramethylsilane as an internal standard. IR spectra were measured on a NICOLET NEXUS 470 spectrometer in KBr. All microwave experiments were performed in a Whirpool M401 type microwave oven. The apparatus was adapted for laboratory applications; n-hexane was used as coolant for the condenser. The course of reactions was monitored by TLC in ethyl acetate -n-hexane. The protocols in [16] and [17] were followed for the synthesis of 2-[3-(trifluoromethyl)phenyl]-R 1 -furo[3,2-b]pyrrole-5-carboxhydrazides. 5-Arylfuran-2-carboxaldehydes were prepared according to [18] . (8',7 ') = J(10',11') = 8.7, H-8', H-10'); 7.71-7.63 (m, 3H, H-6, H-10, H-11); 7.55 (d, 2H, J(7',8') = J(11',10') = 8.4, H-7', H-11'); 7.43 (s, 1H, H-3); 7.22 (d, 1H, J(4',3') = 3.6, H-4'); 7.08 (d, 1H, J(3',4') = 3.6, H-3'). The compounds 6b -8c were prepared similarly. N'-Formyl-2-[3-(trifluoromethyl)phenyl]-4-benzylfuro[3,2-b 
N'-{[5-(4-

Bromophenyl
N'-{[5-(4-Methylphenyl)furan-2-yl]methylene}-2-[3-(trifluoromethyl)phenyl]-4H-furo[3,2-b]pyrrole-5-carboxhydrazide (6e)
Yield
N'-({5-[3-(Trifluoromethyl)phenyl]furan-
2-yl}methylene)-2-[3-(trifluoromethyl) phenyl]-4-benzylfuro[3,2-b]pyrrole-5-carboxhydrazide (6g)
N'-[(Thiophen-2-yl)methylene]-2-[3-(trifluoromethyl)phenyl]-4H-furo[3,2-b] pyrrole-5-carboxhydrazide (7)
2.13.
N'-Acetyl-2-[3-(trifluoromethyl)phenyl]-
4H-furo[3,2-b]pyrrole-5-carboxhydrazide (9c)
N-[5-Oxo-2-phenyl-4-({5-[3-(Trifluoromethyl)phenyl]furan-2-yl}methylene)-4,5-dihydro-1H-imidazol-1-yl]-2-[3-(trifluoromethyl)phenyl]-4H-furo[3,2-b] pyrrole-5-carboxamide (13)
The 
1-{2-[3-(Trifluoromethyl)phenyl]-4H-furo
4-Phenyl-1-{2-[3-(trifluoromethyl)phenyl] -4H-furo[3,2-b]pyrrole-5-carbonyl} thiosemicarbazide (14b)
The mixture of 1a (0.6 g, 1.94 mmol) and phenyl isothiocyanate (11b) (0.45 g, 3.3 mmol) in ethanol (10 ml) was irradiated in microwave oven at 90 W for 5 min. 
5-{2-[3-(Trifluoromethyl)phenyl]-4H-furo [3,2-b]pyrrol-5-yl}-1,2,4-triazole-3-thione (15a)
The mixture of 14a (0.35 g, 0.86 mmol) and KOH (0.06 g, 1 mmol) in H 2 O (10 ml) was irradiated in microwave oven at 160 W for 4 min. After cooling, the reaction mixture was acidified with HCl to give a solid product which was crystallized (ethanol (10) in acetic acid in the presence of potassium acetate (Scheme 2). Product 13 was obtained in 76% yield after 3 min of irradiation in microwave oven. 1 H NMR spectrum displayed two singlets of NH protons at 11.89 and 11.45 ppm. Singlets of CH proton and H-6 proton occur at 7.10 ppm and 6.95 ppm, respectively. IR spectrum of 13 shows the absorption bands of two carbonyl groups at 1700 and 1655 cm -1 . 1,2,4-Triazole-3-thiones 15a,b were synthesized by two-step reaction. Irradiation of 1a with potassium isothiocyanate and phenyl isothiocyanate, respectively in ethanol gave the appropriate thiosemicarbazides 1 H NMR spectra of thiosemicarbazides 14a,b exhibit four singlets of NH protons in 11.68 -7.87 ppm range and singlet due to pyrrole H-6 proton at 7.40 and 7.12 ppm, respectively.
1 H NMR spectrum of 15a exhibits three singlets of NH protons in the region of 13.62-11.77 ppm, while two singlets of NH protons of 15b are displayed at 11.68 and 10.54 ppm, which confirms that condensation took place. Characteristic bands of C=O group of 14a,b were found in IR spectra at 1725 and 1719 cm -1 , respectively, while IR spectra of 15a,b display only bands of C=S groups at 1576 cm -1 for 15a, and 1580 cm -1 for 15b. The acid catalyzed reaction of 1a with pentane-2,4-dione (12) 
Conclusions
New carboxhydrazides 6-8 were synthesized by the microwave-assisted reaction of 2-[3-(trifluoromethyl) phenyl]-4-R 1 -furo[3,2-b]pyrrole-5-carboxhydrazides 1a,b with heterocyclic aldehydes 2-4 in ethanol in the presence of p-toluenesulfonic acid. N′-Formyl-and N′-acetyl-substituted carboxhydrazides 9a-c were prepared by the microwave-assisted reaction of 1a,b with formic or acetic acid. Five-membered heterocycles from 1a,b have been also synthesized. Imidazole derivative 13 was synthesized by the microwave-assisted reaction of 1a with 2-phenyl-1,3-oxazol-5(4H)-one 10 in acetic acid in the presence of potassium acetate. 1,2,4-Triazole-3-thiones 15a,b were obtained by two-step reaction. In the first step, 1a was treated with potassium isothiocyanate and phenyl isothiocyanate, respectively in ethanol under microwave irradiation to give the appropriate thiosemicarbazides 14, which were subsequently cyclized to 15 in potassium hydroxide aqueous solution. Pyrazole 16 was prepared by the microwave-assisted reaction of 1a with pentane-2,4-dione 12 in ethanol. All microwave-assisted reactions were completed in only 0.5 -9 min to obtain the products in good yield (47 -94%).
